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Washington, D.C. 2023 1 S 
Sir: 

I, Takeshi Yamamoto declare and state as follows: 

I graduated from Shizuoka University, Faculty of Engineering, receiving a Master's 
Degree in March of 1969. 

I have been employed by the Assignee of the present application, the Takasago 
International Corporation, since April of 1969. 

From April of 1969 to the present, I have been engaged in the synthesis of conventional 
and novel perfume materials at the Central Research Laboratory of said company. 

I am a co-inventor of the present application. 

I reviewed the specification, the claims, all Official Actions and all prior art of record in 
the present application, and Fm well acquainted with all of that material, including U.S. Patent 
4,334,098 Mookherjee et al (Mookheqee). 



DECLARATION UNDER 37 C.RR. § 1.132 
U.S. Application No.: 09/875,158 

I have performed or have had performed under my direction and control certain 
experimentation regarding the present application and Mookherjee, which experimentation is set 
forth below. 

EXPERIMENTATION 

The process of the present invention and the process of Mookherjee are the same in that 
the 6-trans isomer (la') is obtained from 5-cis isomer (la). However, in Mookherjee the yield is 
75% in Example n and 78% in Example X (1085 g to 847 g). Mookherjee does not describe the 
a-isomer (lb) and jS-isomer (Ic) where the position of the double bond has been changed. 

Mookherjee obtained 5-trans isomer (la') in Fractions 2-7 (b.p. 85 to 90"C, 9-1 1 mm 
pressure) in Example X. In addition, Fraction 1 (b.p. 38-8 TC, 9 mm) pressure and Fraction 8 
(b.p. 97"C, 1 1 mm pressure) were obtained. If the a-isomer (lb) and jS-isomer (Ic) where the 
position of the double bond has been changed might be formed in the process of Mookherjee, the 
a-isomer (lb) and jS-isomer (Ic) should exist in Fraction 1 or Fraction 8. 

The relative volatiUties of the 5-cis isomer (la), the 6-trans isomer (la'), the a-isomer 
(lb) and the jS-isomer (Ic) were measured with the following results: 



Average relative volatilities (according to Fenske's equation) 



6-trans isomer 
da') 


a-isomer 
(lb) 


6-cis isomer 
(la) 


/3-isomer 
(Ic) 


1.1650 


1.0000 






1.1765 


1.0099 


1.0000 




1.2956 


1.1013 


1.0905 


1.0000 
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From the above table, it is clear that 6-trans isomer (la') has the highest volatility (i.e., 
the lowest boiling point). Thus, it was assumed there might be a possibility that a-isomer (lb) 
and jS-isomer (Ic) exist in Fraction 8 of Mookheijee. 

The following experimentation following the essential conditions of Mookheijee was 



then carried out. The results are also shown. 



Catalyst 


Temp./ 
Time 


Solvent 


la 


la' 


lb 


Ic 


KOH 
(10wt%) 


135°C/4hr 


Polythylene 
glycol 

dimethylether 


6.7 


93.3 


0.0 


0.0 


28% 

NaOMe 

Methanol 

solution 

(10wt%) 


85*C/4hr 


Methanol 


10.1 


89.9 


0.0 


0.0 



As is clear from the above table, it is not possible to obtain a-isomer (lb) and |3-isomer 
(Ic) following the process of Mookherjee. Accordingly, Fraction 8 in Example X of Mookheijee 
contains the starting material, 6-cis isomer (la), not a-isomer (lb) and ^-isomer (Ic). 

The distinction, the object of the present invention is to provide the a-isomer (lb) and /3- 
isomer (Ic) which cannot be obtained by the process of Mookherjee. Because the compounds 
obtained are different between the present invention and Mookherjee, the only logical conclusion 
is that the processes are different. 
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The reaction in Example II of Mookherjee is in ethanol (b.p. 78*'C) for 25 hours, and the 
reaction in Example X of Mookherjee is in methanol (b.p. 64"C) for 24 hours. Because these 
reactions were carried out under reflux, the boiling point of the solvent is almost the same as the 
reaction temperature. 

In the present application, the reaction of Example 1 was at 90*'C for 24 hours, the 
reaction of Example 2 was at 175 ""C for 4 hours, the reaction of Example 3 was at lOO'C for 4 
hours, the reaction of Example 4 was at 175"C for 6 hours, the reaction of Example 5 was at 
120''C for 2.5 hours, the reaction of Example 6 was at 140 to 145°C for 5 hours, the reaction of 
Example 7 was at 120"C for 4 hours, the reaction of Example 8 was at 130 to 140'C for 6 hours, 
the reaction of Example 9 was at 140 to 145"C for 6 hours, the reaction of Example 10 was at 
170 to 190"C for 6 hours, and the reaction of Example 1 1 was at 135^C for 3 hours. 

In Mookherjee, the reaction is carried out imder conventional basic conditions in an 
alcoholic solvent, i.e.. Example n uses potassium hydroxide as a base in methanol and Example 
X uses sodium methoxide as a base in methanol. 

In distinction, when a base is used in the present invention, use of a solvent having a high 
boiling point and high polarity such as tetraethyleneglycol monomethyl ether (Example 2), 
dimethyl sulfoxide (Examples 3, 5, 6, 7, 8, 10), dimethylacetamide (Example 9), or 
cyclohexylamine (Example 11) enhances the intensity of the function of the base used in the 
reaction system so that the reaction can proceed under strong basic conditions. Accordingly, the 
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reaction of the present invention proceeds under much stronger basic conditions than 
Mookherjee. 

Further, according to the present invention, an acid may be used in the reaction 
(Examples 1 and 4). Mookherjee does not teach or suggest reaction under acidic conditions. 

As a result, the process of the present invention can provide 32.5% or more of double- 
bond isomers (a-isomer (lb) and /S-isomer (Ic)) (cf. Example 10). 

In particular, the present invention permits obtaining 47.7% or more of double-bond 
isomers (a-isomer (lb) and jS-isomer (Ic)) (cf. Example 7) by using potassium t-butoxide 
(Examples 2, 3, 6, 7, 9) having higher base city than potassium hydroxide and sodium 
methoxide, as used in Mookherjee. 

As it is clear from the above explanation, the conditions for the process of the present 
invention are quite different from those of Mookherjee. The process of the present invention 
enables one to obtain a-isomer (lb) and jS-isomer (Ic) which cannot be obtained by the process 
of Mookherjee. 
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I declare further that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

Date: 

Takeshi Yamamoto 
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Time 
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la 


la* 


lb 


lo 


aowi%) 
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' As u dear torn the above table, it is ikh possible to obtaio aioioer (l"b) and ^isomer 
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cojjiBTO fl)c starting matariaL 6<is iso^ 

The (fistincHon, the object of the mmcDi ixwcotioo 1$ to provide the oisomtt (lb) and (9- 
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. The reacli(« in ExazsqpJe II of MooIcheQce i$ id dhaool (b^p. 78*C} for 25 bouss, a&d the 
reaction in Example X of MookStojec is in mstbisol (b.p^ 64*C) for 24 hours. Because these 
teactio0ft ^ere caniod out under refhix, the bdKog point Qf the solveot is almost the same as the 
tceaici) tihsp'aranire. 

la the present af^Ucatioo; the reaedoo of jExaiziple 1 was at 90'C f6r.24 hours, (he 
leBCQOs of J&canqilc2 was at 175 *C fi»r 4 ho&o^ the xeacdoD of fxaiDpla 3 was lOO'C for 4 
hovrs^ thexeaotion of Bcannpk 4 was at 175*C for 6 hous, fiie reactiozL of l^emple 5 at 
)20rc &t 25 houB, thowaction of.ExaxiqpIe tf 

j^eaZB^te 7 was at 120*C Ibr 4 hofor^ the reaoioaofSxamplc 8 was at 130 (d I40*C for 6 houa, 
ebexnac(30D of ficaix^le 9 was «1 140 to 145'C &t ^ hoocs, the xeaotbn of Bmi^Ie 10 was at 
170 to 190*0 ftr 6 houoSt and the leaetion of BXaisplo 1 1 was at 1 SS'C for 3 hours: 

h Mbokherjcc; tlie teaedoais canicd out under eraveatioDal basic cooditiojis is aa 
akohoHc solvent, EXarzyilfl JIusaspotssstirahydroQ^ a base in metbasool asd BKaniple 
X uses sodium metfaoxide BS abase iantethaooL 

hi distmati o n, when a base is uaed in the present iaveatiofl^ use of a sotvart haviog a hish 
boifistg poiot and hi jjh polarity such as tetraeth^^esqj^col fflanomethyl eiher C&caoQle 2), 
dunecbyl sutfbxidc (Examples S| 5, 7^ 8, 10), dhnetfa^aceUunide QSxBmpic or 
cyclohojcyhmine (Example U) ez±aaccs the 

teaeiion system so that the reaetiotacaspcocfieduQderjtmQgbasieeozi^ Accordiogly, (he 
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Furtbcs; Accoidiof to the prescoL iavcatioQ, m add may be used in the reaelloe 



(BxAxples 1 ttnd 4). Mookhojee dae$ not leoch or sugg^ Tcaclion under tcidic coodi^ns. 



As ft result, the process of ttie present Inveotian ^anprovidc 324% or more oXdovblc^ 
bond (oit'lsomer (lb) aiid jS-isoxna (Ic]) (c£ JBxaospb 10). 

Jd. particular, tho pieseiu iovaalion peooits obtoiumg 47.7% or moi^ of doabie4)Oud 
uQmas(cHdoiDer(Ib)aDd/3*isomez(K))(c££3anp1e7)byus^ c^"" 
(E^tempiei ^ 3w d, 7$ 9) having hi^^er base eiQr Ihao potassium hydtoodde aod sodiacn 
methoxlde; as used mMookkxjoeL 

AAititclc8rfiumthe^bovoc;^hDaiioi^tbecQiv^ ' ^ 

inyexxtionaisq,ultedififtseotflQm The piioeess of the present inveotloa | 

eaahlea o&c to obtaia oeisomet (lb) and jS-isomer (Ic) v^bich cmsot be obtnoed by thepioccss 
ofMooU&cQee. 
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1 ricclart jurthcr that aJl stetcmcnb made teeiD of my own knowledge arc true and that 
all statements made oa ofoimatioa aod belief arc bdicved to be true; and further that thc«c 
5l>lomcD'ts wfre made with the knowledge that wiD&l ftiw stfliemcats and ttc liko so made arc 
puabhabfc by 5nc oriniprisonmam. or boJh, tmdcr Section lOOl of Title Ifi of Ihe.Uaitcd States 
Cbdq aod (hot such wiltftti &lso atatemestx itt«y jeopardize the validity of the epplication or any 
patent issuifi^ thexicOKt 
Dates ^g^/^; %^^Z^ 



y^a^^^' ^^^^ 
'^Takeshi YaiT\az£QicD 
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